Background: Primary heart tumors are rare, whereas metastatic heart tumors occur more frequently.
Background
Primary heart tumors are rare, appearing in 0.02% of autopsies [1] . Metastatic heart tumors occur more frequently, and their probability of occurrence ranges from 2.3% to 18.3% [2] . In general, metastatic heart tumors are asymptomatic. Although these metastases rarely grow in the heart cavity, they often lead to lethal complications, such as embolism and obstruction of heart cavity inflow or outflow. We report a case of a patient with multiple metastases from the genital organs, including the right ventricle.
Case presentation
A 75-year-old Japanese woman was admitted to our clinic because of dyspnea associated with bilateral lower limb edema. She was well until 8 weeks before admission, when she began to complain of back pain and cough. Although a local doctor gave her antibiotics after a diagnosis of pneumonia, her symptoms worsened. One week later, she consulted our clinic, where different antibiotics were prescribed to relieve her symptoms. However, she complained of dyspnea with bilateral lower limb edema, which suggested congestive heart failure.
The patient's oxygen saturation on admission was 90%, although her blood pressure (124/82 mmHg) and heart rate (95 beats/minute) were stable. Coarse crackles were audible in the lung field. Significant bilateral lower limb edema was observed. Blood analysis revealed that the patient had a C-reactive protein level of 7.53 mg/dl and a brain-type natriuretic peptide level of 668.5 pg/ml. Although the patient's electrocardiogram (ECG) did not produce any significant findings, her chest x-ray showed an enlarged heart associated with infiltration of both lung fields, particularly in the lower right area (Fig. 1) .
When we examined the patient's echocardiogram, we saw a huge mass occupying the entire right ventricle. However, there was no mass lesion in the right atrium, suggesting the possible occurrence of the original tumor in the right ventricle (Fig. 2 ). Owing to obstruction of the right ventricle, the calculated right ventricular pressure was 49.5 mmHg. The right ventricular mass was confirmed by cardiac magnetic resonance imaging, which showed a mass occupying the entire right ventricle (Fig. 3) . Importantly, the patient's cancer antigen 125 (CA 125) and soluble interleukin 2 receptor (sIL-2R) levels were markedly elevated at 135.6 U/ml and 672 U/ml, respectively.
Because of the elevation of tumor markers, such as CA 125 and sIL-2R, we carefully searched for malignant lesions. In addition to pulmonary embolization, there were several metastatic lesions in the lung field, pleura, inferior vena cava, lymph nodes, and kidney (Fig. 4) . Importantly, the original tumor was located in the uterus and vagina, where it occupied the entire space (Fig. 4) . Histology demonstrated basaloid squamous cell carcinoma in the vaginal tissue (Fig. 5) , and chemotherapy with paclitaxel (120 mg) and carboplatin (340 mg) according to the protocol for cancer of the uterine cervix was initiated, although the effectiveness of chemotherapy on cardiac metastasis is unclear.
Discussion
Most cases of cardiac metastatic tumor are asymptomatic until the tumor obstructs the heart chamber. In that situation, systemic chemotherapy has priority over resection of the tumor because surgical resection is indicated only for exceptional cases [3] . If complete resection fails, postoperative mortality is high [4] .
Basaloid squamous cell carcinoma is a rare and highly aggressive variant of squamous cell carcinoma [5] . The most commonly involved sites are the larynx, hypopharynx, tonsils, and base of the tongue, not the heart [6] . In our patient, the squamous cell carcinoma antigen was not elevated, although it is a variant of squamous cell carcinoma [7] , as shown in other cases [8, 9] . Accordingly, in the case of our patient, it was difficult to diagnose the primary lesion on the basis of blood markers.
However, most tumors in the right side of the heart are metastatic malignant tumors [10] , although some primary cardiac tumors have been reported [11] . Our patient initially developed respiratory problems that were followed by congestive heart failure. Clinically, cardiac metastasis usually remains asymptomatic. However, echocardiography should be performed as soon as symptoms of heart failure, angina pectoris, embolism, or rhythm disturbances develop; if a new heart murmur becomes audible; or if heart size is increased on a chest x-ray. Alternatively, additional information may be obtained by computed tomography or magnetic resonance imaging [12] .
Conclusions
We suggest that clinicians carefully examine the heart in patients with malignant tumors of the genital organs. 
